Structural differences between apo- and holoenzyme of horse liver alcohol dehydrogenase.
The three-dimensional structure of a ternary complex of horse liver alcohol dehydrogenase with reduced nicotinamide adenine dinucleotide and the inhibitor dimethyl sulfoxide has been determined to 4.5 A resolution independently of the apoenzyme structure. The electron density maps of both structures have been compared. The two coenzyme binding domains which form the center of the dimer molecular have retained their conformation and orientation within the molecule whereas the catalytic domains rotate and narrow the cleft between the domains. The active site becomes shielded from the solution by a combination of this rotation, local movements of a loop from residues 53 to 57 and coenzyme and substrate binding. Both subunits bind coenzyme and inhibitor to the same extent. The nicotinamide ring of the coenzyme is positioned close to the active zinc atom and the inhibitor is bound to this zinc atom. The difference between the two crystallographically independent subunits is small. The proposed mechanisms of action for the enzyme based on the apoenzyme structure are confirmed by the present investigation.